Abstract. The focus of the workshop was on the interplay between spectral theory of differential operators, system theory, inverse problems and properties of associated classes of analytic functions, among them the classical Titchmarsh-Weyl m-function from singular Sturm-Liouville theory, the Dirichlet-to-Neumann map from the theory of elliptic partial differential equations, and more abstract transfer, Weyl and Q-functions from infinite dimensional system and operator theory.
Introduction by the Organisers
The main objective of the workshop was to discuss and investigate the multifaceted connections and fruitful interplay between spectral theory of ordinary and partial differential operators, system theory, inverse problems and properties of associated classes of complex, matrix and operator valued analytic functions. The aim was to bring together and to initiate a closer collaboration of four different groups of mathematicians working in the related areas 1. Titchmarsh-Weyl m-functions and ordinary differential operators 2. Dirichlet-to-Neumann maps and elliptic partial differential operators 3. Abstract Weyl functions and Q-functions of selfadjoint operators 4. Transfer functions and system theory 1. The classical Titchmarsh-Weyl m-function in singular Sturm-Liouville theory was introduced by H. Weyl more than a century ago. The implications for the spectral theory of the underlying differential operators and the connection with complex analysis were later explored by E.C. Titchmarsh. Roughly speaking the complete spectral data of the corresponding selfadjoint Sturm-Liouville differential operators are reflected in the singularity structure of the m-function. The Titchmarsh-Weyl m-function is also used for solving direct and inverse spectral problems for ordinary differential and difference equations, and plays an important role in the analysis of some nonlinear differential equations, e.g. the Korteweg-de Vries and Camassa-Holm equation. In the workshop recent developments and extensions of the classical Titchmarsh-Weyl m-function to such topics as quantum graphs, non-selfadjoint spectral problems and resonance location were addressed.
2. More recently the Dirichlet-to-Neumann map from the theory of elliptic differential equations was interpreted as a multidimensional analogue of the classical Titchmarsh-Weyl m-function, and it was used for spectral analysis of partial differential operators. Similarly as in the case of ordinary differential equations the Dirichlet-to-Neumann map plays a central role in inverse problems for elliptic partial differential equations, e.g. Calderóns inverse problem from electrical impedance tomography, the Gelfand inverse boundary spectral problem, and inverse problems for dynamical Maxwell systems. For the solution of the latter an algebraic operator Riccati equation for the Neumann-to-Dirichlet map is a useful tool. During the meeting inverse problems with partial data, transmission eigenvalues, Titchmarsh-Weyl theory for elliptic operators, and connections to infinite dimensional Hamiltonian systems and algebraic operator Riccati equations were discusssed.
3. From a more global point of view both the Titchmarsh-Weyl m-function and the Dirichlet-to-Neumann map appear to be examples of so-called Weyl functions corresponding to an underlying symmetric operator and certain boundary maps defined on the domain of the adjoint operator. This modern concept of boundary triples and Weyl functions which naturally arises in the extension theory of symmetric operators is closely connected to the classical notion of Q-functions introduced and studied by M.G. Krein and H. Langer. Boundary triples and Weyl functions/Q-functions are useful and efficient tools in general spectral analysis. The main advantage of this abstract approach is that it may be applied to ordinary and partial differential equations, singular perturbations and boundary value problems, as well as the most recent and highly topical area of quantum graphs.
4. Another important type of abstract Weyl functions are transfer functions in the analysis of finite and infinite dimensional linear systems which relate input and output data of time invariant systems. The transfer function reflecs and influences the underlying system in a similar form as the Weyl or Q-function reflects the spectral properties of the corresponding selfadjoint operator. The connections between Dirac structures from the Hamiltonian approach to system theory, boundary control and conservative state/signal system nodes, and boundary triples from extension theory of symmetric operators have become explicit recently. The deeper understanding of Weyl functions, Q-functions, characteristic and transfer functions, their interplay with the intrinsic properties of the corresponding operator and system realizations, and the corresponding inverse problem of determining and realizing the operators or systems from the given abstract boundary data is of essential importance in various applications, e.g. spectral, coupling and recovery problems for difference equations, ordinary and partial differential equations.
The workshop was attended by more than 50 participants and 27 scientific lectures were presented. To stimulate discussions among participants coming from different backgrounds, several shorter presentations on spectral geometry, asymptotic stability of fluid flows, quantum graphs and spectral approximation problems were scheduled on two evenings.
The scientific programme was accompanied by lively discussions after the talks and in the coffee breaks. The longer breaks and free evenings were used for work in groups on current research papers, but also to initiate future activities such as research projects and workshop meetings between the different groups of participants. Informal information obtained from participants indicates that the workshop was a great success. In particular it allowed experts from different facets of spectral theory to have the chance to understand more of the subject from different perspectives.
On behalf of all participants, the organisers wish to thank the staff of MFO in making the workshop a success in all respects. 
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